ABSTRACT purpose. To evaluate the correlation between trochlear dysplasia and the notch index. Methods. Magnetic resonance images (MRI) of 95 knees in 54 male and 36 female patients aged 4 to 74 (mean, 28) years were reviewed by 2 musculoskeletal radiologists. Standard MRI sequences were used. Based on the Dejour classification of trochlear dysplasia, the knees were classified into normal or types A, B, C, and D. A notch index of <0.2 was considered narrow. Normal knees and knees with trochlear dysplasia were compared. results. 60 of the 95 knees had trochlear dysplasia, of which 39 were Dejour type A, 13 were type B, 7 were type C, and one was type D. Dejour types B, C, and D were combined as non-type A. Inter-observer agreement in assessing the notch index was good (Kappa=0.6). 
in Dejour types A, B, C, and D knees (0.154 vs. 0.165 vs 0.153 vs. 0.2, p=0.17-0.7). The rate of ACL injuries was similar in patients with normal knees and those with type-A trochlear dysplasia. A low notch index (narrow notch) was not associated with ACL injury. conclusion. The notch index and trochlear morphology are 2 independent entities. A narrow notch does not imply a shallow trochlear grove.
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The trochlea is the anterior continuation of intercondylar notch that forms the femoral articular surface of the patellofemoral joint. The morphology of trochlea affects patellofemoral stability. A normal trochlear sulcus is essential for the normal biomechanics of the extensor mechanism. A shallow trochlear sulcus (trochlear dysplasia) entails a shallow trochlear angle and trochlea depth together with a small medial facet and is associated with anterior knee pain. 1 The incidence of cruciate ligament injury is greater in patients with trochlear dysplasia. 2 The Dejour classification of trochlear dysplasia is reproducible. [3] [4] [5] Knees with a narrow notch (decreased notch index) are associated with a higher risk of cruciate ligament injury. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] This study evaluated the correlation between trochlear dysplasia and the notch index.
Materials and Methods
Magnetic resonance images (MRI) of 95 knees in 54 male and 36 female patients aged 4 to 74 (mean, 28) years were reviewed by 2 musculoskeletal radiologists. Standard MRI sequences were used. These included coronal T2-weighted fat-suppressed (3660/90, 3 mm, 512x50, FOV-12), axial STIR (5500/60, 5 mm, 512x45, FOV-15), sagittal proton density (2000/ 14, 3 mm, 512x50, FOV-18), and gradient echo sequences (700/10, 3 mm, 512x50, FOV-16). One of the observers repeated the review after an interval of 6 months. Based on the Dejour classification of trochlear dysplasia, the knees were classified into normal or types A, B, C, and D (Fig. 1) . A consensus was reached in cases of disagreement. The notch index was calculated on a coronal PD sequence, using a slice at the level of intersection of anterior and posterior cruciate ligaments (ACL and PCL) corresponding to the midpoint of the vertical height of the notch (Fig. 2) . A notch index of <0.2 was considered narrow. 17 Normal knees and knees with trochlear dysplasia were compared using the t test. A p value of <0.05 was considered statistically significant. Inter-observer reliability was measured using Cohen's Kappa. results 60 of the 95 knees had trochlear dysplasia, of which 39 were Dejour type A, 13 were type B, 7 were type C, and one was type D. Dejour types B, C, and D were combined as non-type A, owing to the small numbers in each category (Table) . Inter-observer agreement in assessing the notch index was good (Kappa=0. 
discussion
The development of the trochlea is primarily a consequence of the forces of the quadriceps mechanism and not due to contact with the patella. The shape of the trochlea is genetically determined. 18 Trochlear dysplasia is characterised by decreased trochlear depth and a shallow trochlear sulcus. 19, 20 Symptoms are caused by patellar maltracking. 21 Congenital absence of the cruciate ligament is associated with a smaller notch and femoral condylar, tibial eminence, and patellar hypoplasia. 22 The morphology of the notch and trochlea is associated with ACL injuries. 10, 12 At the notch outlet, the mean notch width is about 18.5 mm in females and 21.4 mm in males. 7 The notch index is a ratio of the notch width to the intercondylar width. The normal notch index is 0.231±0.044. 23 A notch index of <0.2 is considered narrow. 17 A notch index of <0.233 is associated with an increased risk of cruciate ligament injuries. 23 The notch index is independent of gender. 24 The ACL is smaller in females by about 15% and the PCL by about 10%. 7, 24 A narrow notch causes laxity of the ACL (owing to increased collagen turnover) 16 and hence impingement of the ACL. 25 Notch stenosis is associated with increased mucoid hypertrophy and ACL injuries, especially in those who participate in non-contact sports.
9,12 On the contrary, there is no correlation between notch stenosis and ACL injuries in basketball players, 26 and ACL injuries are associated with a larger notch. 8 The notch is larger in males and depends on patient weight and height. 17 The ACL cross-sectional area is not related to the notch index. 17 In our study, a narrow notch did not correlate to trochlear dysplasia. A low notch index was noted in both normal and trochlear dysplastic knees. Most of the ACL injuries were noted in knees with the Dejour type A trochlear dysplasia; only one non-type A trochlear dysplasia knee had an ACL injury. One third of the normal knees had ACL injuries. The notch index was comparable in normal knees and knees with various types of trochlear dysplasia. A low notch index was not associated with ACL injuries. The possible association of the notch index and ACL injury could be related to trochlear dysplasia, which is independent of notch morphology. The increased incidence of ACL injury in type-A trochlear dysplastic knees was likely to be biomechanical. Further studies are needed to ascertain this theory. One limitation of our study was that the sample size of non-type A trochlear dysplasia was small. We suggest assessments of trochlear dysplasia and the notch index in young people, especially sportspersons, in order to prevent potential ACL injuries.
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